Introduction
Malaria is a public health problem in over 100 countries worldwide, inhabited by over 2 billion people. It occurs in tropical and subtropical regions, including parts of the Americas, Asia and Africa. About 85% of the 300 to 500 million cases annually occur in Africa, over 50% of them in five countries: Nigeria, Democratic Republic of the Congo, Ethiopia, Tanzania and Kenya. [1] Nigeria is malaria endemic; therefore, chemoprophylaxis remains the primary method for malaria prevention since no vaccine is available currently. [2] It can be prevented by the use of prophylactic, or preventative, drugs; by mosquito eradication through indoor spraying with insecticides; or by avoiding mosquito bites by using mosquito nets impregnated with insecticide . [1] Current practice in treating cases of malaria is based on the concept of combination therapy, since this offers several advantages, including reduced risk of treatment failure, reduced risk of developing resistance, enhanced convenience, and reduced side-effects. Prompt parasitological confirmation by microscopy, or alternatively by rapid diagnostic tests, is recommended in all patients suspected of malaria before treatment is started [3] Treatment solely on the basis of clinical suspicion should only be considered when a parasitological diagnosis is not accessible. [3] A lot of drugs have been used over the years to combat the scourge of malaria, such drugs include those of quinine derivaties, local mixtures like leaves of indica, Chinese root extract e.t.c. Likewise, prophylaxis have also been used for therapy such as pyrimethamine derivatives. Most sulfonamide derivatives have been used such as Laridox, (SP) Maldox, fansidar®, Amalar®, etc. while Laridox (SP) , been an alternative approach to chloroquine resistant falciparum, has been increasingly used for prophylaxis.
The activity of sulfonamides is very sensitive to environment, and this limitation affects the activity of sulfonamides in particular fluids and tissues, such as purulent material, as well as the ability of laboratories to standardize minimum inhibitory concentrations (MIC) of sulfonamides necessary in vivo to inhibit specific cultured bacteria [4] Resistance of animal pathogens to sulfonamides is widespread as a result of more than 50 years of therapeutic use [5] ; [4] and this limits their effectiveness; however, sulfonamides are still widely used in combination with other medications, as in the case of the potentiated sulfonamides.
The use of two antimalarials simultaneously, especially when the antimalarial have different mechanisms of action, has the potential for inhibiting the development of resistance to either of the components. The efficacy of a combination of a 4-aminoquinoline drug (either chloroquine or amodiaquine) with sulfadoxine/pyrimethamine has been reviewed [6] [2] Examined the Influence of chloroquine and sulfadoxine on biochemical and hematological indices in albino rats; he concluded that single therapy of the tested drugs (CS and CP) particularly CS (nivaquine) was more toxic than their combination therapy (CS+SP and CP+SP) within the short period of administration. He further stated that the acute toxicity observed on biochemical and hematological indices of the rats were associated with clinical features of blood as well as hepatocellular and renal necrosis. [7] Showed that tenoxicam, which is a member of oxicams family produce stabilization of lysosomal membrane which may be attributed to the anti-inflammatory effect of the drug, probably. According to him the findings indicates that LOR may exert the same effects as tenoxicam on liver and kidney lysosomal membranes while [8] observed similar alterations but in lysosomal enzymes which they claim may contribute to explain the hepatotoxicity and nephrotoxicity under the effects of some NSAIDS drugs (in which Sulfonamide is an active ingredient) and inturn it leads to the labialization of the lysosomal membrane and further leads to the leakage of lysosomal enzymes [9] ; [10] . Moreso, [11] ; [12] worked on antimalarial drugs containing fixed combination of Pyrimethamine and Sulfadoxine but was centered on haematological parameters. According to them, the drugs administered caused elevation in hematological indices resulting in hemoglobinuria, polycythemia, leukocytosis, neutrophilia and lymphocytosis. Hypoxia leading to polycythemia (increased PCV level), acute stress increases number of WBC, high white blood cell counts which may be due to inflammation and immune response was observed by [13] .
Hence, keeping in view the adverse drug reactions associated with the common anti-malaria drugs (sulfadoxine, quinine and schizontocidal drugs called chloroquine) used in Nigeria, earlier research conducted by [11] revealed abuse of these drugs by consumers on self-medication in Nigeria being malaria endemic country. In view of this, the present work is therefore design to study the influence of the fixed combination of sulfadoxine and pyrimethamine on histological morphology in albino rats (Rattus novergicus).
Materials and Methods
Standard histological methods and materials were used as described by [14] 
Animal care ethics
The School of Basic Medical Sciences, College of medical sciences, University of Benin, Benin City, gave approval for the work to commence. The rats were obtained and maintained in the Animal House of the Department of Medical Biochemistry, School of Basic Medical Sciences, University of Benin, Benin City, Edo state, Nigeria. These rats were kept and acclimatized in the Animal House of the Department of Medical Laboratory Sciences, School of Basic Medical Sciences, University of Benin, Benin City for two weeks. Enough food (Standard top feed ® and commercially purchased UNIBEN table water with NAFDAC Reg. no 01-4597 was provided.
Animal Grouping
The animal studies were carried out in compliance with policies outlined in the 'Guide for the Care and Use of Laboratory Animals', published by the US National Institute of Health (NIH Publication No. 85-23, revised 1996). For this study, 30 Albino wistar rats were divided into five (5) groups of 6 rats per cage and was labeled as cages A, B, C, D and E.
Determination of body weight
The method described by [16] was used to determine body weight of experimental rats. Individual rat was monitored for daily gain in body weight using digital electronic balance (Gilbertini, Italy). Gain in weight was obtained from the relationship given below: Daily gain in weight= Final day Weight -Initial day Weight, where the average mean weight was 198.50g.
Design and Conduct of experiment
Cages A, B, C and D were treated with a graded doses of Laridox (SP) tablet in the order of 1.0, 2.0, 3.0, 4.0 mg/kg body weight respectively with regards to the L.D 50 of 22mg of the drug, while Cage E served as the control group without experimental dose.
Drug Administration
In Nigeria, a genuine Laridox (SP) drug has been documented to possess the actual amount of active ingredients (Sulfonamide) in a fixed combination of 500mg Sulfadoxine + 25mg Pyrimethamine on analysis. The graded dose was diluted to appropriate concentrations using commercially purchased UNIBEN 
Location and Duration of Study
This study was conducted in the department of Medical Laboratory Science, Histopathology subdepartmental Laboratory, School of Basic Medical Sciences, College of Medical Sciences, University of Benin, Benin City, Edo State, Nigeria, west africa. Animal acclimatization, drug administration, Grossing, Tissue processing, Microtomy, Staining and microscopic examination of histological sections lasted for two months (January 4 th to March 4 th 2013).
Statistical Analysis
Data are presented as Means ± SD and analyzed using ANOVA and Duncan post hoc test and significance was determined at p <0.05. Each of the animals in cages A, B, C and D were picked one at a time with a hand towel and appropriate volumes in ml of the drugs were administered to the animals orally, using a sterile 5ml syringes. All animals were sacrificed at the end of the experiment. The visceral organs of interest (kidney and liver) were observed grossly and thereafter processed for histological examination. Sections of the tissues were obtained using the hertz rotary microtome (Cambridge mode). Staining of the sections was according to haematoxylin and eosin staining technique as described by [14] . Dullness and restlessness was observed amongst all treated animals, but was marked in high dose treated animals in (Cages C and D). Necrosis was more pronounced and prominent in the high dose treated animals. The low dose treated animals showed little or no weight loss as compared to the severe weight loss observed in the high dose treated animals.
Methodology

II. Results
Upon grossing, the organs of the high dose treatment animals showed variation in colouration while histologically; sections reveals more features of toxic reactions in the organs of the treatment animals as compared to the control groups and were more pronounced in the liver. Also, liver section shows evidence of inflammatory cell infiltration, bile ducts distortion, marked presence of hematoma in the central canal with slight hepatocellular necrosis and vacuolation being prominent in the high dose treatment liver section (Refer to Fig 4 & 8) . There were marked increases in the urinary pore of the renal corpuscle, inflammatory cell infiltration was observed at the perivascular area showing vast evidence of congestive or congested glomerulus (Fig 3 & 5) . 
Discussion
From the result obtained in this work, greater histological effects; as evident by cellular changes was observed in the liver. These observations agrees with those of [16] in which animal model indicated such liver toxicity and he concluded that the effect is dose related and reproduceable.
Meanwhile, Deleterious effects observed in the high dose kidney section may partially be in agreement with [17] who noted sulfadoxine induced increase in serum creatinine level; and thus states that -it may not represent a real deterioration in renal function", though their conclusion was drawn from the biochemical point of view.
There were also signs of an increase in the urinary pole of the renal corpuscle of the kidney, where the Kidney showed marked inflammatory cells infiltration. The weight gain reported by [18] was observed in animals in the control groups. The low dose treatment animals show a negligible weight loss while the high dose treatment animals showed an appreciable loss in weight. [11] ; [12] did a similar work on antimalarial drugs containing fixed combination of Pyrimethamine and Sulfadoxine but he checked on haematological parameters. While the drugs administered caused elevation in hematological indices resulting in hemoglobinuria, polycythemia, leukocytosis, neutrophilia and lymphocytosis, which further confirms the result from the present study on visceral organs of the same albino rats used as models. Hypoxia leads to polycythemia (increased PCV level), acute stress increases number of WBC. High white blood cell counts may be due to inflammation and immune response [13] ; this is also in line with the inflammatory cells observed during microscopy of the Liver sections studied.
More so, the presence of monocytes in CS, CP and CS+SP and eosinophil and basophil in CS administered groups indicate chronic inflammation and allergic response respectively in administered rats. However, hemoglobinuria and polycythemia have been associated with chronic chemical exposure such as sulfonamides, other substances producing methaemoglobin and sulphaemoglobin. Crenated blood cells observed in CS and CP administered groups showed destructive property of the drugs on red blood cells. According to [12] Crenation is the contraction of a cell after exposure to a hypertonic solution due to the loss of water through osmosis. The effects of crenation is visible in red blood cells, or erythrocytes, as they become distorted in shape rather than maintaining the usual disc-like shape with dimple that the blood cell normally has instead.
According to [2] while examining the Influence of chloroquine and sulfadoxine on biochemical and hematological indices in albino rats; concluded that Single therapy of the tested drugs (CS and CP) particularly CS (nivaquine) was more toxic than their combination therapy (CS+SP and CP+SP) within the short period of administration. The acute toxicity observed on biochemical and hematological indices was associated with clinical features of blood, hepatocellular and renal necrosis, which also confirms our findings using histological indices as compared to biochemical and haematological indices used earlier. [7] showed that tenoxicam, which is a member of oxicams family produce stabilization of lysosomal membrane which may be attributed to the anti-inflammatory effect of the drug, probably. These findings indicate that LOR may exert the same effects as tenoxicam on liver and kidney lysosomal membranes. In the present results, which shows morphological alterations in the anatomical architecture of both organs under investigation is in close relation with [8] who observed similar alterations but in lysosomal enzymes which they claim may contribute to explain the hepatotoxicity and nephrotoxicity under the effects of some NSAIDS drugs (in which Sulfonamide is an active ingredient) which leads to labialization of the lysosomal membrane and in turn leads to the leakage of lysosomal enzymes [19] ; [10] .
Conclusion and Recommendation:
The results obtained in this study revealed that pre-exposure prophylactic consumption of sulfonamide drugs used at a high dose adversely affect the liver and Kidney morphology of white rats. Hence, the following recommendation has been put together as follows: 1.
That further studies be carried out to corroborate these findings.
2.
That strict compliance to Doctor's prescription should be enforced. 3 .
That self-medication should be discouraged.
4.
The need for Nigerian governments to formulate laws and appropriate penalty against petty trading of drugs should be put in place.
5.
Thus the need to restrict access to drugs to hospital and pharmaceutical stores. 6.
The need to sensitize the public on the danger in drug abuse. 7.
Overzealous prescription of drugs by health practitioners without laboratory follow-ups should be discouraged with strict punishment by the Medical council /government.
